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w m m 

m mm mk us m as* v zftitm I/Vcofdm^h m m 

[0001] *»WG\ *35a*f»»*JM(ftT,OFDM)€iS^St<Dfll«fl|C: astt*» 

[0002] itfe_hftj^O)T-*> ! ^Kk**llffl^*nTl\So OFDMfel^^l*, H*^gfc 

^"^.ARIB STD-B31 1 . 1JK J *2*8 H ISDB-T^^(7>«^ J 2 -9*7 B (C 

PSK (Quadrature Phase Shift K e ying) % QAM (Quadrature Amplitude 
Modulation DqpsK (Differential Quadrature Phase Shift K e ying)& 

[oow] ^yjTommis^tyyX. m& ©qps K^QAM^^tc^mmm^^^mm u 

1Z®& IC » >&flhl * + -fp «/ Hi * «• ff A* A -fp HI * » » JS iRffc * 
fS] »*afa#H^- IS] IZ-^ HffiTff ASftT OFDM^-^Omii B#tZ, /WPy 
Hi-^-^ffl L\Tfeii£&4S14<7>3? ttSfr^TUSo £<75/Wp y Hi 6g fcUUfcfc 

c t * t-^c * ut v m mm * c*f s * m m£ « m # 63m « t* - *m ai *» *> 

[00O5] U±<z±v, 7-" v$uu£fei£ «*<DT^p^Hi5>a>fl[atik«UTfiff« 
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m * o m m z * it « n it m * « t -r * c t # & m % . a -c □ * hi * * if a * n 

[ ooo ] uotib, fiafif *s »T^*ttt«» mu » m ut» * * u-tm it 
iEiiBjb*iS3±*ii*^a*'»stiT^*. z.<r>u*v>mmtt.s «*«\ *ts&Am 

[ooo] ttffl^Otft UKSkL-TB, M«tllbl4«>H£ U «l*nfcfi*<«i|l| 
**ffll,\**&;jr»s*iTv,\*. ±&</)fe*<DM/&»>0iJii.Gr,4S&a 2 oca -4496 

0!*«\4$i§¥ii-252a 0%izn^*tiTtN*. 

[00, 0] ^±<D<^*C,ti£3l50S&^^tli^aRa f oFDM§ll^aT'B,oFDM^^ 

%.«%UBJHn«^f «>Kii 8 ** t Sis * 0^ $ £g ttfc « UfcA -f 
P y MI # Z.m m 9 *S ItT IA/T -<P y HI # # S*S U# 6*1 fc<§ C 
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[oo, >] u^ws^r s % 4*M2 OQi-44965-^iciH«<7)«^o)<*;*ic^l@*tit1i-^t« 
[00.2] Sfc^HTll- 252 ** 0%C1B» T*», /Wd*K«fl!>¥£Mfc* 

iS3S7- , ''l^5*<^T.IFFTt|B-r) IIU B$HIA<DMU:£S|-$-*.IFFT3l 

[ 00i 4 ] (C, FFT5St3f y» 6*1 tf>il (ifc U< B/W-SI Hi Lfc& B# [tg;£• 
A£*^m&f!<;£ flCli Fb^3£^ ^ UT, ffi C#6tlfe(I-^*vO FDM 

MW*rt©tt*«Mfcur v oFDM*-*y7'«cji: tH"r*o»M-^ao)tf $8 

1W-*©ISwiTiElll>b*lSl±*ii*ct«'Rr(l6T?»*. 
[00. j] fcfc.o FDM«<DM1*llBSiS]-t*ti* gfl5T\f^«^F B W»tfJi» 

^(□JlZMtftf x.*.^*-';— 7&H#*Tfc> ft* C0^-^lC»,o FD 

C«fe^^-^t»*««^*»R^I*HftU:Wa^tt*ilt«"orilBT»*. 
[oo,*] *fc % *f&H<DttM*4ft th^ai*. &§tii$g c4n*T, ft&Slff«[«Jifttt^- ft 
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|fil±* i±Z> Z.t.if aim t-&*. 
[0017] WOWSfll^tt aj^M»,IFFT)IIS[<7>ilM*3*t>"FFT)ll^(DiE^<7) 

H &H!&£m-r*&3£j£ADUTfc<^o SH&O^AlZ^ SStZ.IFFT 

m € ft < "T S £ t * W SI * . 
[ooi8] 2MftHattMmtf]&KB*IFFTXIMVfc, Hfi*&3»fc,FFT5»*6Bfc» « 

tt. /t -CP y HI # # s£ iii Ufcfe iM & #14 SIFFTSt H . BIII&SSB » » IFFT 
* * SP fclFFTM ff tt A £: LT« 6tl* l« HIM 0)11 4 < m K U H» HM 00 
M#B«*Tlal*»£tzl*tf* r 0lzB^-r* o FFT;S®SPtt, HfiteSffi (z 
S UfcH * IZ*} LFFT5H » *4f ^ » » * * » T* . «* to a« 

h a » # ifi] c» Mia s u OFDM 1 ® ^ can * * n m ^ ** aj -r * . 

[ 0019] w , » M ^ ^ BJ U tt * A Cfll ©K WIT iEtt A « jsa Ji * 

[oo2o] M*<o*p&*«^tfcaj»ii« % feis»j6ffi«fc,iFFTa5jr»t» mte3ffifc> 

Ufcfc3ilS& #14 U /WP y MB ■*a>ffifi«S!l (Z& o" L\T B^H^" I°] d3«fctf 

» » feiHSI # S# Stt*± TWOFDM+ y^T 7 oXsiH SS- #14 £^ T1i SIF 
FT;H * ?«. M & 3$ (* > IFFT3t* » IZ* 2>IFFT;lt * £ A t UT# S*l* B# M 

M©«MSMfcjfcttu ismM©M#mB*±ia*»^cB:tf * r oizB&-r 

% o FFT5H 2? » , |Si1iI& 3 §P IZT& 3 Uzm * tz*t LFFT3I 3* ^» MM 

[oo2i] £a>*j*c*y v #sM*tft tuu tt«s**,£ra-s©sysTiEite;b*i6i±*t* 
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[oo22] *&BM<»ttmm^&ft&m&,temmmm®£AFFT$i&.3>>^ m&s*B^ 

Hi ^ # dl S& ft 14 SA¥ U /Wp y Mi * <&IBB£iIiJ o* B# ffl 

is \P\&±x$m fS] izsiiiBn -<p vMi*# s* di Lfce 

ft \ IFFTJRIfffl ea»}tS»^S» S*l*±T<7>OFDM* t^7©fiUSi 
14 S^?M*IFFT* * f^o HttfeJlfiP B, IFFT;H^SP C**IFFT)H^^m 

t ut# 6ti*H# mm om # «m u b# nn a>n mmzT t 
a>n -^^ sfft3**» * 6n«MftN ron# ^T-m 

[0023] ztomA tUU ffi*»A£1S*<DKyrrjEfl6jb*[fi|±*t* 

[0024] *§S EOOFDMMB BB, M1i1i-%FFT;||^a5 (JSlT, * FFT;MJ?SP k 

**. m«*fft3i*»b» mm*sr»«*<dii-*'\«&?*. n<(uv 
ai^P b, a m®L&m <om *tr s/ wn 9 hi # s«i m lt jho ? hi * 

<75fe^K#14<7)Jt^^«^ai-r*o ^SPB, M1I1i-%FFT;||g:§P(7)tiiA€lE5l 
[0025] c©»rtC*«,tt*«*AJK«^©M«llBJb*|S|±*ii*cfc^nrilBfc«:*. 

[ooze] [ hi] si BM^mimmm cas am m.^ fcoFDMiti 
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[ ^3] S3 » mmrnrn eft S2x*^ u£ofdmis # # ett * utn «<□ ? hi # 

[ H4] S4 B Cft S3 T-^ U£A y HI * IZM UFFT;1 * *fr iv?# 

[ B5] B 5 B B IMS 01 C ft l,\T B4 T-^ Lfcfl ^ IZ Hfi At 3 CFFT3* £ 

6 tlfcV MDFDM* -\» £^ Ufc B T-fc* o 

[BTlB7B*f6«<D*l«fl!IG:ftW'*ffiBB*l* tfiSKfiS* fcOFDMMB 
B <& BU m £^ □ B T-fc* o 

[B8]B8BMW(Dff2jliS0iCfttt*»Bfl-** ai»B*# fcOFDM*B» 
B«>*j***-r7oy?BT?«*. 

[B9]B9B*»*©»3*MBCftW-*#BB-*l* Ui»fi*#€iOFDMS«» 
B(7)^#«j££^t";7p^BT-<fc*>o 

[ B 1 o] Si OB HH%09 left t\TS jfir ttfflJ T-<£ ffl St *^ T B T-<fc* 0 

[ s ua] siiAB^ms^ii eft t\xs * tttea & v c**ifft3i * «* T s 

[HllB]HllBB^att^Cft^T«^lttea*UC:**IFFTaiF<S***TH 

c s 12] si 2 b ^nas m izft s # it» <D mtim^m ut ht?«*. 

[Bi3]B13B*»E<D»4*ttBU:ftW'**&*B-*l* iH^m.^ tiOFDMglg 

[ S 14] S14 B HHJE^iJ izft ^Tfffftt <7>& a t!T& *B *^ T S T*£% 0 
[Hl5]Hl3B*ft«Oft5Hlfcffl(Zftt*«ttM-*4* til»B**€iOFDMM 
»Bfl>B/a*j5*T7ciy*BTa&*. 

[ B 16] B 1 6 B*B B aff 5 ffff ft C= ft M tfttft B ** tJ OFDMg B 
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imi7mi7&*mwo>m6mmmtz&\.-t%,timm^&\ii%imz% & ofdms m 

#"5 0)31 93 

[OQ27] 1 *f-^—t—%t> 

2 A/D^&SB 

3 it^ttftffi 

4 FFT3I*»(«M-^FFT*W») 

5 /WnyMAtfjflft 

6 C)&llttSffi(^)S»WttHISffi) 

7 Mffi 

8 ,2 0 IFFTSUSP 

9 ,18 M&Sffi 

1 Q 21 FFT3IM 

mi fc^fcttSB 

12, 41. 42 igt¥ij5£SP 

13 M»J|TIEffi 

14 t-'-O^u-^BP 

15 £-?fflKffititf 

16 StfWffi 

17 fl»K#l*» 

19 tt*Mtf(ifcft*) 
» 91 «hse <d® a (omm 

[oc29] (mimmm) 
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<d -m *m as 01 b m <om immm tea tn»& m m» a s# ti 

OFDMM»B<D*U***tT7p^BT«*. HlCi3^T % tt*fi« ft&m 
B, Tx—i— SBlk,A/D£JHS02k v je3Stft»»3fc,FFn**»(S«<i*FF 
T*M)4fc,/WP*l*a»5fc,e»**je»6fc» lfc*»7&.IFFT3t*»8fc 
> Httte3»9*\FFT3l*»l Ok, a»ini fc v ^¥"JSgP12t, RyiTIEWl 

[ 0G3 4 =f- j- 1— » 1 (* . S fit UfcOFDMH * (DM J3 ». A/DM 2 B , f" a - 
T?ffl»*ftfcM«7*5?$g|,M^fcfcift Lib^T*. iS3£&2SSI53B, OFD 
M£i^«ilX^^UJ±S^T*.FFT;|ISa54l*, fiX«»»3*y»Stlfc«** 
««fk««©«*^«SlLtfJ*r*./MPyl*tt»5(*,OFDMfl|*C«J8 

fcjt«ux^p^i^*<D#feufc*v^«oejsi*^tt*»ajuaj*T*.ea» 
aftttwim*' iPia3«fe^Ha»^- ipj c* iw u ^toofdm^ 
fcja**ifc«*, ea»*63EaiJ6u:TjiffiUfcejji»«tto)«feMT?i»jiu & 

[O03i] IFFT*M8B,/WnyNlliai«5CT«aUfcte»»«tt**T«*(Z»UT 
IFFT3t**%\ B*H««aMg^A>fcfc»UtfjaT*.IFFT3l*B. 15^>#A 

tvsfcfcs OFDNWrV^I8»CJt^Td>*^» 0l*B\ H*<0*±7'5>^| / tt» 
**T»WTH'PyHi*^B***I^CJ*12*V^«CKB*nT«W»IFFT 

H*0^±^V^| / jfe^^^lCa^TOFDM^i» l -'T^^^fe^^^^^— * 
OE- ftfcflftfft* *y-»7l®»B5617*T*a&*>) CB, 1 5/>#A»fcy© 

A-fP y Hr VJ7*»tt468**fctt469* k^ %0 Z<DtzV>. IFFT5HW <7>tf -f>l^fc 
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[oo32] ®m&mm&. ifftjh m 8 n em sti tcm # *■ , « s# irais je ut ra * « 

[0033] FFT;HHSP1 0», Mtea»9©ai*U:«UrFFT3l»«fi 1 ^» 

«*^S t** Uai^T*, FFT3»*»1 Otca tt«FFT3t JKO*-T > Hfc IFFT 

[0Q34] ^T?»yx-rn^H4aj»5*siFFT3t»«8, mfelSK,Frm»*i09}A 

S<7>Htt0iJ£g|2 ^5^^T§igiT*.OFDMM<0*VJ78»;!r5617*» 

[oo35] ma % *nnm£tott*timm*omw&ttitm*o&&m*&iMmn& 

) @T*&So OFDMefcMG)** ±# CM UT-^M (C/NJ±T-^ 

15dB)© afe*t*«ip»ut. fc*«^B,OFDM«*««a>B»+*»U:# 

[0036] H3B»*SI6«U:i3^SI2©OFDM«#t:**tl*/X-<PyHS-**S*»fc 

fll *tt S CM U< »3£ ^\*§£ CB » ^ f a * Hi # <7>ii *I4#14 # 6ft M * 0 
[ 003 7] 04 » , * Hfifi ft C ^3 It* 0 3 0 A << P * HI ■% tC*t LXIFFT3t M & S -d fcSg 

utiT'$% 0 sen , «tn bifft* -<> 

n-c-<fcs 0 H4 -sscjisrp7^| / ^0=s^T-n¥artiTa3y > '(i#<7) 

0-115 087-^tZ^^*tl^^ ; &«IFFT;IIS:<7>3emvIFFT^^>hS»(5l2^;) 
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€ r 0> MB. fct*tf,IFFT35J«S*©«Jb€J|ttljU/T7-0)ti 

— ^tftZ** UT-15dBO«A«fcT*. ««»,IFFT3IJ«S*fl?^f 

ic*r utis s LTfc ^. « ± o ic^ wofdm« ^ » m mm ft *: <D« 

[0039] ±i3KMTtt,IFFTa»tt*©K— ^tf C»UT«««»ffiT*t.<DfcL/ 

fctf , OFDMM©fii£»1$tt;!r±#« ot-STfi* U^JI, Cft 6 

tl«»JSM CM WB*Rj£ UTt^^c £<7>i§-£ . OFDMM*iIJM IC 

[0040] JfcC, |^aB^«MfeSffi9(ZTH«fea«fTofcB(=FFTX*«*l 0£TF 

si atj-r*ctT% w« rtfl> a* inn ut a&jtt©^xi^ ar**^ 

# we**. fcfc % FFT3t*»i otaFFTatjfwgroatjr^-Of**"!^— 

,EFTJH*»lO©tfJjbfl|-*«)Ji»»ttll|* v A-<P^KttiaiSI55<7>ajA^-^t-a 
[ 004 1] /£ C» iliSP M Co^TK «t».tt*ttH)ffiim, FFT;H^SP 1 0* «ft 6 

titzm^zmm* fflfe*&MB£- isjk:*i ra&s£*r 5 o fft»*«i oro bab 

H6B»*M«C:i3t**FFTStMl 0fcW#Stl*tt»fl|-»1t«fc»OFD 

ifi]) ibn bus rami (5/>*ju* is]) t-**o s+©x gurtt suits oft s*i 

V MS* ©IBB* flfcOFDM v>#j|/f4 S tH -T*&;s>„ O 9JflXfc B 'JT'roffi 
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zmmm^* ix & % lx*. <*• ^. 
[om2] ^^J^^i2», ^^y^^tsn^m^T-'-^^^^j^^^v^stit^^ 

im-^£ timing Hwsgst^iL-^'-'y hsisiJ^^ iz^m m u sti 

[0043] MC,^^JSSI512» > S&S^aiSI512^^6tltttSlt#«fflUX^¥iJS^m 

m mmm <r> * as ux\ # s ©i *# ttm m -r* c t*. wsi t?**. 

[0044] 1S^ITIESU3», «t*jS»l2*S»StlfcS«T e --5rfl)* J l ! y3£IS*«ffl^TKW 

[0045] » ± % * » M ©SB 1 *«l « C * Sfl! « lii* ■ «^ fcOFDMg 11 SI B <D 

. ^>*'-'-;7m4*« Hit***. E7lz£^X. HltPIU»l*C-3 

^x » \m * &m IV ft 91 S=g BST^o 
[0046] T-V>^'-'-ySI5l4tt, -OS— , J-y^S^«6*+itSllls#U:MUT-*'i'>^ l J— 

7&s«*t*. <>*-y-7&3B»OFDMM<D«flmtt€is]±*i±* s»x- 
,f^fl)Si«C7 , -5i©i$ISisi , f , fl»»j|Si©ttff«-s©l*i:ttt\An 

[0047] t-V>S'J-7SP14», lfc*»7*M*f Stt*«Il^— **»S«fl|T?fl!>«<:/*-y 
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[0048] «:aS,«P&*««C*D^TB,JS«a^|Sl<D36Cf«flt*Atl»A, BSHSM&Anif 

[0049] Hi©*¥Js«i2B,tt*iftai»iiii^s»6nfcttsi»a*ffifflufc*', 

H7fl>tt3pJS»4lB, T , -f>5r'J-^Wl4«fc«» Stl*«i7 e -5it<!&if *«A 

[oo5o] (&2igffi0!) 

[005i] H8H:, Ii«>l25llifl Cfitt«jeff^tt U«I«t COFDMSfflHI 

S&8£5£SP6t, l*»aJ7t,IFFT**»8t, BHS&a»9fc v FFT**»l0fc % Sfr 
S4ft Utt&mifc, tt J PJS*42t,KyriEaJi3fc»«^aKI|[JU»15fc«fii**. H 

at*, tb^m icn-^saa^ aM»i5<r««i*tiT^*jft «t*is»42t* 
Mt(=*^\T*j:e-*-*jftfcjflrBii 

[0052] fB-*ailJiai»15U:-3t^BtBI«:KW«f*. 

[0053] fa#a^sai^i5a:,OFDMii#0ii^aa<7)^t±s«^T 5 c &^&aisi543». 
. -#»«Mjt*aj»i5B, Hwm*y#6*i*tt»M**c:-Dcvc 

[0054] it^jssp42B,se^^tiigpini^6#6ti*jii^a^[S]<7)^§ii$gt % 'fi-^s 3 oM 
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[0055] ft as v * ggffi « t »m a* * ai» 1 5 c* *m sft*m ^ sa mm m mm m$> 

42 (Z T<£ JET <Z^){,\XUW Wztf.ttKD S^lC^ffl-T^Ctfc nTdiT-fc*. 
09 x. fcf , & 321 "T * m 0) T y=r M# A *ft S T *> £ 4t> <75 *I«S t UTT ~ 5 

f ft t(7)^ij ffl # m tl 6+1*0 

[0056] (^3HSS^!I) 

* n bji <o m 3 mm m c tt* & Sfi w ■ ^ cjofdm mjkhco^t 

[ 005 7] @9 » , *§S E 3 Jt«g0!l Cfc Watt M dJ^ B tJOFDMgfl » S 

ill»5^*<D,IFFT3t»«8, B«tea»g,FFT3t*aJl ai**tt t±iSP C£]*~C- 

1 6 *3 <fc ^ S *UtSP 1 7 C o UTP «ffl Cm Bfl T*. 
[0058] & tfttSP 1 6 » v IFFT5SI IS^T'I§ CM U 3 # W*& 3 5 o * II 01 0>«t J* 

X- > / 1 □ * Nt £ A # U /X □ * HI ^ CM L/T 3 # tt& a S^r 5 o & # ttte 
ttt^THTPftw.WttKlFFTTK^KT^raftftTfty.lKflittt-^flcltU 
to 3 H&0>^ C, S:#W»16«)««a)IFFT3t»»0)*-r>l«t|llL* 
CO.OlCi£o"<o 

[0059] *||J6«0»*TB,**»(OJg*T?»s*i«A^p^Hg^C,»H»fi(|ga 
fit) S^HT*. /WPyMS#©IMfc*riFFT3IJM, L<BFFT;Jtl?7tf-r> CM 
UT^ft^^CB, ^S.T*SP#CHSflfc0S15#ftC r 0>T'G>*m*ffi*o *tc, 
yX^PyHS*©l8»^IFFTa*t,L<BFFT*»*^>l«C*fLTi>ft^*^ 

c». 3 lirot^ (i . orois^o) iPictt^fcfcec&er+'Mfc 
BcDA^pyNf^cMT^'c-r*, cftc^^tfia^^ffcro^Wi 
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* ft t» W£ *> * ft* s *r s l§r isg -fit fc t % c t T- . 

[oa ,] BllAfc^tf BllBB.*ltffi0iJCfc^TJU^*^£^tt£° FDMfi^- 

# Stt t±3 -f □ y Hi * IFFTSt SB . * B# N« * ^ Ufc tfj A 
lf-^£^T= HllA(*vSKAH-W»l6 t*«teS*^f -at*^, SfcHllBH:, Mfr 

C » , IFFT5H ff Hi* if m - 2 Q B<fc yfi * "W£ # vj *#* *3 £ & » M 

[oa,] XC3J!*#W»l7 ©KW«ff».a*jfirw«lT B^FFTSHJMBl QtfSfcttfjSft 
«fil C*f LTiS » BWk «*» UtfJ* T*. iS! » * tt« 17 T*SH -r*>i2 g HI& fc B > 

[oa,] BI2 B,*ll*«Ci3tt*2iaR*tt»l6 ©aj*<i-%ffll*^"9"HT«*.*St«l 

«JC*lt*o FDM§§ IZ V ftUtffiflifl>Bj ro«^t^«lC,o FDMeif#§ 

ctt*M*in*u ^^cb afe*t*«injiufc. mm 
tut. Bi2 B»a»»*w»i6 #s»s*i*ii*o)««*«-««»c:tcjraiL* 

[0»«] >i:fi»*«lrtG>tt*»Sn*ttM*|0)5pJffl^ftt-3t\TB» Hi HHtflJ^ U<B 

[oa,] (Jg4 HS&0iJ> 

«. BI3 B,^ffeBJ(DS4 M0Kz£lt«MiM-^lk tfiSSIl*#€Jo FDMgff 
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uw«fflivBws*«rr*. H13 momA^itm^Xs ngis&s 
wis, mwm9&*&mnftnw a^is^n**, M*&aitfi8tt*&i**«ii 
19 c-d^tkhh oks-*-*. m^shnm mms as cfttt«fl^AM ajgp 
i5tni;«mT«%o 

[0066] Hi, 07, B8&*tf H9G>Mte3ffi9BaFFTftff$8®X*£m«IH^ 

IFFT;S JMP8fl)SWHIgjR*A#U IFFTjH ft SP 8 * 6# 6*1 fc* if » * 6* U*4{>^ 

^<D££ft*^Sofca,IFFT3tmSP8#6# S*l*HI#«3Sffc0«£U:», 

[0067] tt*m9B,fflS#lt«tt7©tfiAfc,/WPyMB#*A^-r*. *UX» K<(ny 
l^#A % S33»SAUtaJ17A^snt^-^«M»-r«>.M»SP19T-».«3S»<DJg 

h uh ■ tz#^ -r*# # *:» iM&i&m zfi i\ tax t*. 

[0068] Hl4l*,^l5MffiU:«W'*8*W'«16i3«»i^a»»19/rA^"r*A-f'pyHB* 
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